Lipoxygenase-catalyzed oxygenation of arachidonylethanolamide, a cannabinoid receptor agonist.
Various purified lipoxygenases were incubated with [14C]arachidonylethanolamide which is an endogenous ligand for cannabinoid receptors. When radioactive products were analyzed by thin-layer chromatography, porcine leukocyte 12-lipoxygenase and rabbit reticulocyte and soybean 15-lipoxygenases produced polar compounds at about the same reaction rates as that of oxygenation of free arachidonic acid. In contrast, the reaction of human platelet 12-lipoxygenase proceeded at a much lower rate, and porcine leukocyte 5-lipoxygenase was totally inactive. The result indicated that the lipoxygenases, which had been shown previously to be capable of oxygenating esterified polyunsaturated fatty acids, were also active with the arachidonylethanolamide. High-performance liquid chromatography, ultraviolet and mass spectrometry and nuclear magnetic resonance spectroscopy identified the major product by leukocyte 12-lipoxygenase as 12-hydroperoxy-5,8,10,14-eicosatetraenoylethanolamide and that by 15-lipoxygenases as 15-hydroperoxy-5,8,11,13-eicosatetraenoylethanolamide. The 15-hydroxy derivative inhibited electrically-evoked contraction of mouse vas deferens with an IC50 of 0.63 microM as well as arachidonylethanolamide (0.17 microM), but the 12-hydroxy derivative was much less effective.